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MOVING IMAGE COMMUNICATION EVALUATION SYSTEM AND 
MOVING IMAGE COMMUNICATION EVALUATION METHOD 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to a moving image communication 
evaluation system and a moving image communication evaluation 
method and more particularly to a moving image communication 
evaluation system and a moving image communication evaluation 
method for evaluating a response time of moving image display 
to a moving image request in moving image distribution service 
on a network. 

2. Description of the Related Art 

In recent years, a moving image service industry of 
distributing moving images on a communication network has 
become prevalent. In the moving image service industry, the 
degree of satisfaction of the user requesting a moving image 
is important and the response time to the user's request is 
also one of the factors for determining the quality in the 
moving image service. Since moving image communication tends 
to take much time in processing of transmission, reception, 
decoding, display, etc., as compared with voice communication 
and data communication, it is important to monitor and manage 
the response time to the user's request. 

Hitherto, for example, a moving image communication 
evaluation system as described in JP-A-7- 12 1 4 5 9 and that as 

- 1 - 



described in JP-A-5-33 6209 have been known as systems for 
measuring and evaluating the response time when a moving image 
is transmitted and received between communication terminals 
via a network. A configuration example of a moving image 
communication evaluation system in a related art shown in FIG. 
4 is provided by simplifying the configuration described in 
JP-A-7-121459, wherein a relay node 33 comprising a response 
time measurement section 6 and a relay node 34 comprising a 
response time measurement section 7 are connected to a network 
10 and communication terminals 31 and 3'2 are connected to the 
relay nodes 33 and 34 respectively. 

When a transmission request packet addressed to the 
communication terminal 32 is transmitted from the 
communication terminal 31 to the relay node 33, the relay node 

33 passes the transmission request packet to the network 10. 
The communication terminal 32 receives the transmission 
request packet transmitted on the network 10 via the relay node 

34 and transmits, for example, a reply packet addressed to the 
communication terminal 31 in response to the request in the 
transmission request packet. The reply packet is transmitted 
through the relay node 34, the network 10, and the relay node 
33 and is received at the communication terminal 31. 

The response time measurement section 6 in the relay node 
33 measures the difference between the time at which the relay 
node 33 passes the transmission request packet and the time 
at which the relay node 33 passes the reply packet as the 



response time. In contrast, if a transmission request packet 
addressed to the communication terminal 31 is transmitted from 
the communication terminal 32 and a reply packet addressed to 
the communication terminal 32 is transmitted from the 
communication terminal 31, the response time measurement 
section 7 in the relay node 34 measures the difference between 
the time at which the relay node 34 passes the transmission 
request packet and the time at which the relay node 34 passes 
the reply packet as the response time. 

A configuration example of a moving image communication 
evaluation system in a related art shown in FIG. 5 is provided 
by simplifying the configuration described in JP-A- 5-3362 0 9 , 
wherein a communication terminal 35 comprising a response time 
measurement section 8 and a communication terminal 36 
comprising a response time measurement section 9 are connected 
to a network 10. When a transmission request packet is 
transmitted from the communication terminal 35 through the 
network 10 to the communication terminal 36, the communication 
terminal 36 receives the transmission request packet and 
transmits, for example, a reply packet through the network 10 
to the communication terminal 35 in response to the request 
in the transmission request packet. The communication 
terminal 35 receives the reply packet. 

Tne response time measurement section 8 in the 
communication terminal 35 measures the difference between the 
time at which the commur ication terminal 35 transmits the 
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transmission request packet and the time at which the 
communication terminal 35 receives the reply packet as the 
response time. In contrast, if a transmission request packet 
is transmitted from the communication terminal 36 to the 
communication terminal 35 and a reply packet is transmitted 
from the communication terminal 35 to the communication 
terminal 36, the response time measurement section 9 in the 
communication terminal 36 measures the difference between the 
time at which the communication terminal 36 transmits the 
transmission request packet and the time at which the 
communication terminal 36 receives the reply packet as the 
response time. 

However, if importance is placed on the degree of 



response time that the user feels, namely, the time interval 
between the instant at which the user performs operation of 
making a moving image request and the instant at which moving 
image display is changed as requested by the user must be 
measured, monitored, and managed. For example, in the moving 
image communication evaluation system in the related art as 
shown in FIG. 4, if a moving image transmission request packet 
is transmitted from the communication terminal 31, only the 
time of "the packet Traveling time between the relay node 33 
connected to the communication terminal 31 and the 
communication terminal 32 transmitting the requested moving 
image" plus "the request processing time of the communication 




of the user in the moving image service, the 



- 4 - 



terminal 32 transmitting the requested moving image" is 
measured. In the moving image communication evaluation system 
in the related art as shown in FIG. 5, only the time of "the 
packet traveling time between the communication terminals" 
plus "the request processing time of the communication terminal 
transmitting the requested moving image" is measured. Thus, 
the moving image communication evaluation systems in the 
related arts cannot measure or evaluate the response time that 
the user feels . 

Various types of communication networks become 
widespread; for example, the Internet, LANs (local area 
networks) , public telephone networks, cable television 
networks, optical fiber networks, cellular mobile telephone 
networks, satellite communication networks , etc., can be used. 
Moreover, among the various communication networks, a 
heterogeneous network where different types of networks are 
interconnected is often used between communication terminals 
and a large number of types of communication protocols are 
actually used. Further, the types of networks to which 
terminals that can access one server are directly connected 
are various. Thus, the moving image communication evaluation 
system in the related art as shown in FIG. 4 involves a large 
number of types of relay nodes 33 and 34 in which the response 
rime measurement sections 6 and 7 are to be imbedded for which 
design, development, and evaluation must be carried out 
separately . 
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The communication networks are advancing rapidly and 
enlargement of a geographic area, change in network topology, 
improvement in, new installation of, and change in methods, 
systems, apparatus, protocols, terminals, and service, and the 
like are executed from day to day. Thus, in the moving image 
communication evaluation system in the related art as shown 
in FIG. 4, whenever the relay node 33, 34 is improved or newly 
installed, the response time measurement section 6, 7 must be 
improved or installed and evaluated accordingly. 

Further, in the cellular mobile telephone networks, the 
satellite communication networks , the wireless LANs , etc., the 
geographical positions of the communication terminals change 
frequently and the radio transmission characteristics change 
in quality, namely, are good or bad from time to time, so that 
the transmission error occurrence frequency grows and in the 
Internet, packet discharge at heavy traffic hours occurs 
frequently, thus a moving image display error often occurs. 
A moving image communication evaluat ion system that: can measure 
and evaluate the response time that the user feels if such a 
display screen error occurs is demanded. For the moving image 
service dealers and managers, the response time that the user 
feels is at stake and therefore a moving image server terminal 
does not require a response time measurement section. Thus, 
such a moving image communication evaluation system wherein 
only user terminals are provided each with a response rime 
measurement: section is demanded. 
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SUMMARY OF THE INVENTION 
It is therefore an object of the invention to provide 
a moving image communication evaluation system that can measure 
and evaluate the response time that the user feels in response 
to the variety of networks, network change, a transmission 
error, etc. 

According to a first aspect of the present invention, 
there is provided a moving image communication evaluation 
system comprising: 

a moving image response time measurement unit being 
installed in a client communication terminal for transmitting 
a moving image request to a moving image server communication 
terminal connected to the client communication terminal via 
a network and receiving and displaying a moving image 
transmitted from the moving image server communication 
terminal in response to the moving image request, the moving 
image response time measurement unit for measuring the response 
time between the moving image request and moving image display 
state change; and 

a moving image response time evaluation unit for 
receiving the response time transmitted from the moving image 
response time measurement unit through the network and 
evaluating ihe response time in the moving image communication 
between the moving image server communication terminal and the 
client communication terminal, characterized in that 



the moving image response time measurement unit 
comprises : 

start point time measurement means for measuring the time 
at which the client communication terminal accepts the moving 
image request as start point time; 

end point time measurement means for measuring the time 
at which a moving image display state is changed in accordance 
with the moving image request as end point time; and 

response time calculation means for calculating the time 
between the start point time and the end point time as the 
response time, and that 

the moving image response time evaluation unit receives 
the response time transmitted from the moving image response 
time measurement unit and evaluates the satisfaction degree 
of the user at the response time. 

According to the first aspect of the present invention, 
in a moving image communication evaluation system comprising 
a moving image response time measurement unit being installed 
in a client communication terminal for transmitting a moving 
image request to a moving image server communication terminal 
connected to the client communication terminal via a network 
and receiving and displaying a moving image transmitted from 
the moving image server communication terminal in response to 
the moving image request, the moving image response time 
measurement unit for measuring the response time between the 
moving image request and moving image display state chance. 



and a moving image response time evaluation unit for receiving 
the response time transmitted from the moving image response 
time measurement unit through the network and evaluating the 
response time in the moving image communication between the 
moving image server communication terminal and the client 
communication terminal, start point time measurement means 
contained in the moving image response time measurement unit 
measures the time at which the client communication terminal 
accepts the moving image request as start point time, end point 
time measurement means measures the time' at which a moving image 
display state is changed in accordance with the moving image 
request as end point time, response time calculation means 
calculates the time between the start point time and the end 
point time as the response time, and the moving image response 
time evaluation unit receives the response time transmitted 
from the moving image response time measurement unit and 
evaluates the satisfaction degree of the user at the response 
time . 

According to a second apsect of the present invention, 
in the moving image communication evaluation system, the moving 
image response rime measurement unit further includes: 

moving image display anomaly detection means for 
detecting an anomaly of moving image display; and 

duration measurement means for measuring the time during 
which the moving image display continues normally, wherein 

if an anomaly is detected by the moving image display 
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anomaly detection means and the duration measured by the 
duration measurement means is less than a predetermined allowed 
time, the end point time measurement means determines the 
measured end point time invalid and if an anomaly is not 
detected by the moving image display anomaly detection means 
and the duration measured by the duration measurement means 
is equal to or greater than the predetermined allowed time, 
the end point time measurement means determines the measured 
end point time valid and measures the end point time, and 
wherein 

if an anomaly is detected by the moving image display 
anomaly detection means and the duration measured by the 
duration measurement means is less than the predetermined 
allowed time, the start point time measurement means determines 
that the start point time measured just after it is invalid 
and if an anomaly is not detected by the moving image display 
anomaly detection means and the duration measured by the 
duration measurement means is equal to or greater than the 
predetermined allowed time, the start point time measurement 
means determines that the start point time measured just after 
it is valid, and measures the start end time. 

According to the second aspect of the present invention, 
in the moving image communication evaluation system, the moving 
image display anomaly detection means installed in the moving 
image response time measurement unit detects an anomaly of 
moving image display, the duration measurement means measures 



the time during which the moving image display continues 
normally, if an anomaly is detected by the moving image display 
anomaly detection means and the duration measured by the 
duration measurement means is less than the predetermined 
allowed time, the end point time measurement means determines 
the measured end point time invalid and if an anomaly is not 
detected by the moving image display anomaly detection means 
and the duration measured by the duration measurement means 
is equal to or greater than the predetermined allowed time, 
the end point time measurement means determines the measured 
end point time valid and measures the end point time, and if 
an anomaly is detected by the moving image display anomaly 
detection means and the duration measured by the duration 
measurement means is less than the predetermined allowed time, 
the start point time measurement means determines that the 
start point time measured just after it is invalid and if an 
anomaly is not detected by the moving image display anomaly 
detection means and the duration measured by the duration 
measurement means is equal to or greater than the predetermined 
allowed time, the start point time measurement means determines 
that the start point time measured just after it is valid, and 
measures the start end time. 

According to a third aspect of the present invention, 
the moving image communication evaluation system further 
includes : 

storage means for previously storing a time interval 
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between the instant at which the moving image request is input 
to the client communication terminal and the instant at which 
the moving image request is accepted in the client 
communication terminal; and 

start point time correction means for subtracting the 
time interval stored in the storage means from the start point 
time measured by the start point time measurement means, 
thereby correcting the start point time, wherein 

the response time calculation means calculates the 
response time based on the start point 'time corrected by the 
start point time correction means. 

According to the third aspect of the present invention, 
in the moving image communication evaluation system, 

the storage means previously stores a time interval 
between the instant at which the moving image request is input 
to the client communication terminal and the instant at which 
the moving image request is accepted in the client 
communication terminal, the start point time correction 
means subtracts the time interval stored in the storage means 
from the start point time measured by the start point time 
measurement means, thereby correcting the start point time, 
and the response time calculation means calculates the response 
time based on the start point time corrected by the start point 
time correction means. 

According to a fourth aspect of the present invention, 
there is provided a moving image communication evaluation 
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method for measuring the response time between a moving image 
request and moving image display state change in a client 
communication terminal for transmitting the moving image 
request to a moving image server communication terminal 
connected to the client communication terminal via a network 
and receiving and displaying a moving image transmitted from 
the moving image server communication terminal in response to 
the moving image request, then receiving the response time 
through the network and evaluating the response time in the 
moving image communication between the moving image server 
communication terminal and the client communication terminal, 
the moving image communication evaluation method comprising: 

the start point time measurement step of measuring the 
time at which the client communication terminal accepts the 
moving image request as start point time; 

the end point time measurement step of measuring the time 
at which a moving image display state is changed in accordance 
with the moving image request as end point time; 

the response time calculation step of calculating the 
time between the start point time and the end point time as 
the response time, thereby measuring the response time; and 

the step of receiving the response time and evaluating 
the satisfaction degree of the user at the response time. 

According to the fourth aspect of the present invention, 
in a moving image communication evaluat ion method for measuring 
the response time between a moving image request and moving 



image display state change in a client communication terminal 
for transmitting the moving image request to a moving image 
server communication terminal connected to the client 
communication terminal via a network and receiving and 
displaying a moving image transmitted from the moving image 
server communication terminal in response to the moving image 
request, then receiving the response time through the network 
and evaluating the response time in the moving image 
communication between the moving image server communication 
terminal and the client communication terminal, the start point 
time measurement step measures the time at which the client 
communication terminal accepts the moving image request as 
start point time, the end point time measurement step measures 
the time at which a moving image display state is changed in 
accordance with the moving image request as end point time, 
the response time calculation step calculates the time between 
the start point time and the end point time as the response 
time, thereby measuring the response time, and the evaluation 
step receives the response time and evaluates the satisfaction 
degree of the user at the response time. 

Since the moving image response time measurement unit 
is installed in the client communication terminal, it is made 
possible to easily measure and evaluate the response time in 
the moving image communication in response to the variety of 
networks and the network change. Since the time between the 
moving image request and moving image display stare change can 



be measured as the response time, the response time almost equal 
to the response time that the user feels can be measured and 
it is made possible to more accurately evaluate the 
satisfaction degree of the user at the response time. 

According to a fifth aspect of the present invention, 
the moving image communication evaluation method further 
comprises : 

the moving image display anomaly detection step of 
detecting an anomaly of moving image display; and 

the duration measurement step of measuring the time 
during which the moving image display continues normally, 
wherein 

if an anomaly is detected by the moving image display 
anomaly detection step and the duration measured by the 
duration measurement step is less than a predetermined allowed 
time, the end point time measurement step determines the 
measured end point time invalid and if an anomaly is not 
detected by the moving image display anomaly detection step 
and the duration measured by the duration measurement step is 
equal to or greater than the predetermined allowed time, the 
end point time measurement step determines the measured end 
point time valid and measures the end point time, and wherein 

if an anomaly is detected by the moving image display 
anomaly detection step and the duration measured by the 
duration measurement step is less than the predetermined 
allowed time, the start: point time measurement step determines 
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that the start point time measured just after it is invalid 
and if an anomaly is not detected by the moving image display 
anomaly detection step and the duration measured by the 
duration measurement step is equal to or greater than the 
predetermined allowed time, the start point time measurement 
step determines that the start point time measured just after 
it is valid, and measures the start end time. 

According to the fifth aspect of the present invention, 
in the moving image communication evaluation method, the moving 
image display anomaly detection step 'detects an anomaly of 
moving image display, the duration measurement step measures 
the time during which the moving image display continues 
normally, if an anomaly is detected by the moving image display 
anomaly detection step and the duration measured by the 
duration measurement step is less than a predetermined allowed 
time, the end point time measurement step determines the 
measured end point time invalid and if an anomaly is not 
detected by the moving image display anomaly detection step 
and the duration measured by the duration measurement step is 
equal to or greater than the predetermined allowed time, the 
end point time measurement step determines the measured end 
point rime valid and measures the end point time, and if an 
anomaly is detected by the moving image display anomaly 
detection step and the duration measured by the duration 
measurement step is less than the predetermined allowed time, 
the start point time measurement step determines that the start 
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point time measured just after it is invalid and if an anomaly 
is not detected by the moving image display anomaly detection 
step and the duration measured by the duration measurement step 
is equal to or greater than the predetermined allowed time, 
the start point time measurement step determines that the start 
point time measured just after it is valid, and measures the 
start end time. 

Therefore, although the moving image display state is 
changed in response to the moving image request, if the moving 
image display stops in a short time because of a moving image 
display anomaly or a malfunction occurs and the user does not 
feel that the moving image display state is changed as requested, 
measurement of the response time is continued. If the moving 
image display state changed in response to a moving image 
request continues for the predetermined allowed time or longer 
from the time at which the moving image request is accepted 
or an anomaly does not occur, the time to the moving image 
display state change time is measured as the response time. 
Thus, even when a moving image display anomaly easily occurs 
in a communication environment, etc., wherein a transmission 
error and packet discard often occur, the response time that 
the user feels can be measured in response to the moving image 
display state change caused by an anomaly, and the satisfaction 
degree of the user at the response time can be evaluated. 

According to a sixth aspect of the present invention, 
the moving image communication evaluation method further 
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comprises : 

the storage step of previously storing a time interval 
between the instant at which the moving image request is input 
to the client communication terminal and the instant at which 
the moving image request is accepted in the client 
communication terminal; and 

the start point time correction step of subtracting the 
time interval stored in the storage step from the start point 
time measured by the start point time measurement step, thereby 
correcting the start point time, wherein 

the response time calculation step calculates the 
response time based on the start point time corrected by the 
start point time correction step. 

According to the sixth aspect of the present invention, 
in the moving image communication evaluation method, 

the storage step previously stores a time interval 
between the instant at which the moving image request is input 
to the client communication terminal and the instant at which 
the moving image request is accepted in the client 
communication terminal, the start point time correction step 
subtracts the time interval stored in the storage step from 
the start point time measured by the start point time 
measurement step, thereby correcting the start point time, and 
the response time calculation step calculates the response time 
based on the start point time corrected by the start point time 
correction step. 
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Therefore, the time between the instant at which the 
moving image request is input to the client communication 
terminal and the instant at which the moving image display state 
is changed can be measured as the response time. Thus, the 
response time that the user feels can be measured more 
accurately and the satisfaction degree of the user at the 
response time can be evaluated more accurately. 

RRTEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram to show the general 
configuration of a moving image communication evaluation 
system 1 as one embodiment incorporating the invention; 

FIG. 2 is a drawing to show a moving image communication 
state between communication terminals 20 and 30 in FIG. 1; 

FIG. 3 is a drawing to show a response time measurement 
state in the communication terminal 20 in FIG. 1 ; 

FIG. 4 is a block diagram to show a general system 
configuration example of a moving image communication 
evaluation system in a related art; and 

FIG. 5 is a block diagram to show a general system configuration 
example of a moving image communication evaluation system in 
a related art . 

DETAILED DESCRIPTION OF THF. PRESENT INVENTION 
Referring now to the accompanying drawings, there is 
shown an embodiment of the invention. 
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FIGS. 1 to 3 are drawings to show one embodiment of a 
moving image communication evaluation system incorporating 
the invention. 

First, the configuration of the moving image 
communication evaluation system will be discussed. 

FIG. 1 is a block diagram to show the general 
configuration of a moving image communication evaluation 
system 1 in the embodiment. In the figure, the moving image 
communication evaluation system 1 comprises a communication 
terminal 20 of a client, a communication 'terminal 30 of amoving 
image server, and an evaluation system 40, which are connected 
to a network 10. The client refers to a communication terminal 
of the user who accesses the moving image server through the 
network . 

The network 10 is made up of, for example, the Internet, 
a LAN (local area network) , a public telephone network, a cable 
television network, an optical fiber network, a cellular mobile 
telephone network, a satellite communication network, etc., 
for transmitting moving image request packets, response time 
data, moving image code, etc., transmitted and received among 
the communication terminals 20 and 30 and the evaluation system 
40 . 

The communication terminal 20 is a client communication 
terminal and is made up of a moving image request section 11, 
a moving image display section 12, a response time data buffer 
13, a moving image reception and decoding section 21, a 
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transmission section 22, and a response time measurement 
section 50. 

An operation section 23 is connected to the moving image 
request section 11 . It comprises a keyboard having cursor keys, 
various function keys, etc., and a mouse and outputs a depress 
signal of the depressed key and a position signal of the mouse 
to the moving image request section 11. The moving image 
request section 11 accepts the input signal from the operation 
section 23 as a moving image request, prepares a moving image 
request packet, and outputs the moving image request packet 
to the transmission section 22. When the moving image request 
section 11 accepts the input signal from the operation section 
23 as a moving image request, it outputs a request acceptance 
signal to a start point time measurement section 53 of the 
response time measurement section 50. 

The moving image refers to a digital moving image 
consisting of a sequence of instantaneous still image frames. 
Moving image display normally is to display frames one after 
another at a specific timing from the moving image start to 
predetermined end if operation is not performed or if a fault 
does not occur. Therefore, moving image display state change 
such as moving image display stop or disappearance from the 
screen from the display state of a moving image, return to 
normal-speed display from the fast-forward display state of 
a moving image, or restarting or starting of moving image 
display from the stop srate of moving image display or the 
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disappearance state from the screen always occurs because of 
some operation, control, or fault. The moving image request 
means a request for changing the moving image display state. 
The moving image requests include various requests for display 
start, end, temporarily halt , restart, rewinding, fast forward, 
locating the start, preview, etc., of a moving image and also 
include a listing request, a search request, an answer request, 
etc. , to select a content desired by the user from among a large 
number of contents. 

The transmission section 22 transmits the moving image 
request packet to the communication terminal 30 through the 
network 10. The moving image request packet consists of a 
header section indicating the destination and the transmission 
source and a data section indicating the type of moving image 
request. The transmission section 22 transmits response time 
data input from the response time data buffer 13 to the 
evaluation system 40 through the network 10. When 
acknowledging the transmission end, the transmission section 
22 outputs a transmission acknowledge signal to the response 
time data buffer 13. 

The moving image reception and decoding section 21 
receives moving image code transmitted through the network 10 
from the communication terminal 30, decodes the moving image 
code to image data, and outputs the resultant image data to 
the moving image display section 12. 

The moving image display section 12, which comprises a 



CRT (cathode ray tube) or liquid crystal display screen or the 
like, displays an image based on the image data input from the 
moving image reception and decoding section 21 and outputs a 
moving image display state flag to an end point time measurement 
section 54, a moving image display anomaly detection section 
55, and a moving image display duration measurement section 
56 of the response time measurement section 50. The moving 
image display state flag is a digital signal or data for 
identifying a moving image display state such as a 
disappearance state of moving image display from the screen, 
a stop state of moving image display (still image display state) , 
a normal-speed moving image display state, a fast-forward 
moving image display state, a rewound moving image display 
state, a moving image start location display state, or a moving 
image preview display state. 

The response time measurement section 50 (corresponding 
to moving image response time measurement unit as claimed in 
claims 1 and 2) consists of a response time calculation section 

52, the above-mentioned start point time measurement section 

53, the above-mentioned end point time measurement section 54, 
the above-mentioned moving image display anomaly detection 
section 55, the above-mentioned moving image display duration 
measurement section 56, an allowed time comparison section 57, 
an end point time determination section 58, and a start point 
time determination section 59 for measuring the response time, 
namely, the rime interval between 'the instant at which a moving 
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image request is entered through the operation section 23 and 
the instant at which moving image display state change is 
started . 

The end point time measurement section 54 recognizes 
moving image display state change according to change in the 
moving image display state flag input from the moving image 
display section 12, measures the change time in the moving image 
display state by a clock section (not shown) , and outputs the 
measured time to the end point time determination section 58 
as the end point time. The clock section may be installed in 
the communication terminal 20 or may be connected externally. 

The moving image display anomaly detection section 55 
detects an abnormal moving image display state caused by moving 
image display stop, display erasure, operation failure, or 
malfunction occurring because of an anomaly in the moving image 
reception and decoding section 21 or the moving image display 
section 12 and outputs a moving image display anomaly signal 
to the moving image display duration measurement section 56, 
the end point time determination section 58 , and the start point 
time determination section 59 at the detection time. 

For example, an overflow of a reception buffer, 
decoding-impossible code detection of a decoder, an overflow 
and an underflow of a decoder buffer, and loss of a 
comparatively large amount of moving image code in the moving 
image reception and decoding section 21 and an unrecoverable 
display timing anomaly and detection of display-impossible 
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decoder output in the moving image display section 12, and the 
like can be named as the moving image display anomaly causes. 
The anomalies and faults are caused by a transmission error, 
packet discard, a packet reception timing anomaly, etc., at 
the moving image code reception time and easily occur 
particularly in radio communication in a poor state of 
transmission characteristics, a busy packet multiplex network, 
etc . 

The moving image display duration measurement section 
56 (corresponding to duration measurement means as claimed in 
claim 2 and duration measurement step as claimed in claim 5) 
recognizes moving image display state change according to 
change in the moving image display state flag input from the 
moving image display section 12, measures the change time in 
the moving image display state by the clock section (not shown) , 
stores the time, and starts to measure the duration. If a 
moving image display anomaly signal is not input from the moving 
image display anomaly detection section 55, the moving image 
display duration measurement section 56 measures the time to 
recognizing of moving image display state change according to 
another change in the moving image display state flag input 
from the moving image display section 12 as the duration; if 
a moving image display anomaly signal is input from the moving 
image display anomaly detection section 55, the moving image 
display duration measurement section 56 measures the time to 
input of the moving image display anomaly signal as the duration 
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and outputs the duration to the allowed time comparison section 
57. 

The allowed time comparison section 57 has a 
predetermined setup allowed time and compares the duration 
input from the moving image display duration measurement 
section 56 with the setup allowed time. If the duration is 
less than the allowed time or is equal to or greater than the 
allowed time, the allowed time comparison section 57 outputs 
the comparison result to the end point time determination 
section 58 and the start point time determination section 59. 

If the comparison result indicating that the duration 
is equal to or greater than the allowed time is input from the 
allowed time comparison section 57, the end point time 
determination section 58 determines that the end point time 
input from the end point time measurement section 54 just before 
the comparison result is input is valid, and outputs the end 
point time to the response time calculation section 52. If 
the comparison result indicating that the duration is less than 
the allowed time is input from the allowed time comparison 
section 57 and a moving image display anomaly signal is input 
from the moving image display anomaly detection section 55, 
the end point time determination section 58 determines that 
the end point time input from the end point time measurement 
section 54 just before the comparison result is input is invalid, 
and does not outputs the end point time to the response time 
calculation section 52. If a moving image display anomaly 
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signal is not input from the moving image display anomaly 
detection section 55 although the comparison result indicating 
that the duration is less than the allowed time is input from 
the allowed time comparison section 57, the end point time 
determination section 58 determines that the end point time 
input from the end point time measurement section 54 just before 
the comparison result is input is valid, and outputs the end 
point time to the response time calculation section 52. That 
is, even if the moving image display state duration is less 
than the allowed time, if the change in 'the moving image state 
at the time is not caused by an anomaly and is normal moving 
image state change responsive to amoving image request entered 
through the operation section 23, the end point time 
determination section 58 determines that the moving image 
display start time is valid as the end point time, and outputs 
the time to the response time calculation section 52. 

The start point time measurement section 53 inputs a 
request acceptance signal from the moving image request section 
11, measures the time at which the request acceptance signal 
is input by the clock section (not shown) , previously stores 
the time between the instant at which the moving image request 
is entered through the operation section 23 and the instant 
at which the request acceptance signal is input to the start 
point time measurement section 53, and outputs the time found 
by subtracting the previously stored time from the time at which 
the request acceptance signal is 'input, measured by the clock 



section to the start point rime determination section 59 as 
the start point time. 

If the comparison result indicating that the duration 
is less than the allowed time is input from the allowed time 
comparison section 57 and a moving image display anomaly signal 
is input from the moving image display anomaly detection 
section 55, the start point time determination section 59 
determines that the start point time input from the start point 
time measurement section 53 just after the input is invalid, 
and does not output the start point time to the response time 
calculation section 52. If the comparison result indicating 
that the duration is equal to or greater than the allowed time 
is input from the allowed time comparison section 57 or if a 
moving image display anomaly signal is not input from the moving 
image display anomaly detection section 55 although the 
comparison result indicating that the duration is equal to or 
greater than the allowed time is input from the allowed time 
comparison section 57, the start point time determination 
section 59 determines that the start point time input from the 
start point time measurement section 53 just after the input 
is valid, and outputs the start point time to the response time 
calculation section 52. 

The response time calculation section 52 calculates the 
difference between the start point time input from the start 
point time determination section 59 and the end point time input 
from the end point time determination section 58 as the response 



time and outputs the response time to the response time data 
buffer 13. 

As the response time is input from the response time 
calculation section 52 in the response time measurement section 
50, the response time data buffer 13 stores the response time 
in order as response time data and outputs the response time 
data to the transmission section 22. When a transmission 
acknowledge signal is input from the transmission section 22, 
the response time data buffer 13 erases the response time data 
whose transmission is acknowledged " by the transmission 
acknowledge signal. 

The communication terminal 30 is a moving image server 
communication terminal. Upon reception of a moving image 
request packet transmitted through the network 10 from the 
communication terminal 20, the communication terminal 30 
identifies the type of moving image request contained in the 
moving image request packet, codes image data in response to 
the identified moving image request type to prepare moving 
image code, and transmits the moving image code to the 
communication terminal 20. 

The evaluation system 40 (corresponding to moving image 
response time evaluation unit) receives the response time data 
transmitted from the transmission section 22 in the 
communication terminal 20, monitors and manages the response 
time in the moving image service that the user of the 
communication terminal 20 feels, and evaluates the 
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satisfaction degree of the user at the response time. 

Next, the operation of the described moving image 
communication evaluation system is as follows: 

FIG. 2 is a drawing to show a moving image display 
processing procedure in the described moving image 
communication evaluation system 1. As shown here, when a 
user' s moving image request 80 is entered through the operation 
section 23 of the communication terminal 20, moving image 
request acceptance 75 at the moving image request section 11, 
moving image request transmission and reception 76 between the 
communication terminals 20 and 30, preparation for a moving 
image 77 of coding moving image data into moving image code, 
etc., in the communication terminal 30, moving image 
transmission and reception 78 between the communication 
terminals 30 and 20, and moving image decoding 79 by the moving 
image reception and decoding section 21 are executed, and 
moving image display 88 responsive to the user's request is 
started by the moving image display section 12. 

The start point time measurement section 53 measures the 
time at which the moving image request acceptance 75 is executed 
and measures the time found by subtracting the time taken from 
the user's moving image request 80 to the moving image request 
acceptance 75 as start point time 91. The end point time 
measurement section 54 measures the time at which the moving 
image display 88 is started as end point time 92. The response 
time calculation section 52 measures the time between the start 
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point time 91 and the end point time 92 as response time 90. 

Next, if moving image display contains an anomaly, the 
operation of the moving image communication evaluation system 
is as follows: 

FIG. 3 is a drawing to show a response time measuring 
procedure in the moving image communication evaluation system 
1 if moving image display contains an anomaly. 

For example, if the user enters user's moving image 
request 80 for making a request for starting moving image 
display through the operation section 23, the moving image 
request is accepted by the moving image request section 11 and 
a request acceptance signal is input to the start point time 
measurement section 53, which then measures the time at which 
the request acceptance signal is input. The measured time at 
which the request acceptance signal is input is detection time 
95. The start point time measurement section 53 previously 
stores the time between the instant at which the moving image 
request is entered through the operation section 23 and the 
instant at which the request acceptance signal is input to the 
start point time measurement section 53, and subtracts the 
stored time from the detection time 95 for making a correction, 
then measures start point time 91. 

When the moving image request is accepted by the moving 
image request section 11, the steps of the moving image request 
transmission and reception 76 to the moving image decoding 79 
shown in FIG. 2 are executed and moving image display 86 is 
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started by the moving image display section 12. At this time, 
for example, if the moving image display abnormally stops in 
a short time since the start of the moving image display 8 6 
because of an anomaly such as a radio transmission error, the 
moving image display anomaly detection section 55 outputs a 
moving image display anomaly signal to the moving image display 
duration measurement section 56, the end point time 
determination section 58, and the start point time 
determination section 59. The moving image display duration 
measurement section 56 outputs a short duration to the allowed 
time comparison section 57. The allowed time comparison 
section 57 outputs the comparison result indicating that the 
duration is less than the allowed time to the end point time 
determination section 58 and the start point time determination 
section 59. Thus, the end point time determination section 
58 determines that the start time of the moving image display 
86 is invalid as the end point time from the moving image display 
anomaly signal and the comparison result indicating that the 
duration is less than the allowed time. 

The user's moving image start reguest is not met. Then, 
when the user again makes a user's moving image request 81 
through the operation section 23, the start point time 
determination section 59, to which the moving image display 
anomaly signal is input from the moving image display anomaly 
detection section 55 and the comparison result indicating that 
the duration is less than the allowed tine is input from the 
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allowed time comparison section 57, determines that the start 
point time concerning the user's moving image request 81 input 
from the start point time measurement section 53 just after 
they are input is invalid. 

In response to the user's moving image request 81, the 
steps of the moving image request acceptance 75 to the moving 
image decoding 79 shown in FIG. 2 are again executed and moving 
image display 87 is started. After this, if the moving image 
display again abnormally stops in a short time because of a 
radio transmission error, etc., the end point time 
determination section 58 determines that the start time of the 
moving image display 87 is invalid as the end point time like 
the start time of the moving image display 86. 

Since the user's moving image start request is not met, 
the user further makes a user' s moving image request 82 through 
the operation section 23. Also in this case, the start point 
time determination section 59, to which the moving image 
display anomaly signal is input from the moving image display 
anomaly detection section 55 and the comparison result 
indicating that the duration is less than the allowed time is 
input from the allowed time comparison section 57, determines 
that the start point time concerning the user's moving image 
request 82 input from the start point time measurement section 
53 just after they are input is invalid. 

In response to the user's moving image request 82, the 
steps of the moving image request acceptance 75 to the moving 
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image decoding 7 9 shown in FIG. 2 are again executed and moving 
image display 88 is started. At this time, if the radio 
transmission is recovered from the error and the moving image 
display duration measurement section 56 measures duration 
equal to or greater than the allowed time and outputs the 
duration to the allowed time comparison section 57, the allowed 
time comparison section 57 outputs the comparison result 
indicating that the duration is equal to or greater than the 
allowed time to the end point time determination section 58 
and the start point time determination section 59. The end 
point time determination section 58 outputs the end point time 
92 input from the end point time measurement section 54 just 
before the comparison result is input to the end point time 
determination section 58 to the response time calculation 
section 52 . 

The response time calculation section 52 calculates the 
difference between the start point time 91 almost equal to the 
time at which the user operates the operation section 23 and 
the end point time 92 at which the moving image display is 
normally started to find the response time 90 and outputs the 
response time data to the response time data buffer 13, then 
the response time data is transmitted from the transmission 
section 22 through the network 10 to the evaluation system 40. 
Thus, if an anomaly occurs in the moving image display, the 
response time that the user feels, namely, the time between 
the instant at which the user performs operation of making a 



moving image request and the instant at which moving image 
display is normally started can be measured and evaluated in 
response to the moving image display anomaly. 

Thus, when a moving image request is entered through the 
operation section 23, the moving image request section 11 
accepts the moving image request and the transmission section 
22 transmits the moving image request through the network 10 
to the communication terminal 30. On the other hand, the start 
point time measurement section 53 measures the time at which 
the moving image request is entered through the operation 
section 23 as the start point time, and the start point time 
determination section 59 determines whether the time is valid 
or invalid as the start point time. If the comparison result 
input from the allowed time comparison section 57 indicates 
that the duration is less than the allowed time and a moving 
image display anomaly signal is input from the moving image 
display anomaly detection section 55, the start point time just 
after they are input is determined invalid; if the comparison 
result indicating that the duration is equal to or greater than 
the allowed time is input from the allowed time comparison 
section 57 and a moving image display anomaly signal is not 
input from the moving image display anomaly detection section 
55, the start point time just after the input is determined 
valid and is output to the response time calculation section 
52 . 

When moving image code is transmitted from the 
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communication terminal 30 through the network 10, the moving 
image reception and decoding section 21 receives the moving 
image code and decodes the code to image data, and the moving 
image display section 12 executes moving image display. The 
end point time measurement section 54 measures the time at which 
the moving image display is started, the moving image display 
duration measurement section 56 measures the duration of the 
moving image display, and the allowed time comparison section 
57 compares the duration with the preset allowed time. The 
end point time determination section 58 'determines whether the 
end point time measured by the end point time measurement 
section 54 is valid or invalid according to the comparison 
result of the allowed time comparison section 57. If the 
comparison result indicating that the duration is less than 
the allowed time is input from the allowed time comparison 
section 57 and a moving image display anomaly signal is input 
from the moving image display anomaly detection section 55, 
the end point time determination section 58 determines the end 
point time invalid; if a moving image display anomaly signal 
is not input from the moving image display anomaly detection 
section 55 and the comparison result indicating that the 
duration is equal to or greater than the allowed time is input 
from the allowed time comparison section 57, the end point time 
determination section 58 determines the end point time valid 
and outputs the end point time to the response time calculation 
section 52. 
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The response time calculation section 52 calculates the 
difference between the start point time and the end point time 
as the response time and outputs the response time to the 
response time data buffer 13, then the response time is 
transmitted from the transmission section 22 through the 
network 10 to the evaluation system 40. The evaluation system 
40 receives the response time data and evaluates the 
satisfaction degree of the user at the response time and the 
like, thereby monitoring and managing the response time in the 
moving image service. 

Therefore, even when a moving image display anomaly 
easily occurs in a communication environment wherein a 
transmission error and packet discard often occur, such as 
radio communication or the Internet, it is made possible to 
measure and evaluate the response time that the user feels, 
namely, the time between the instant at which the user performs 
operation of making a moving image request and the instant at 
which the user feels that moving image display is changed 
exactly as the moving image request. 

Since relay nodes, etc., are not required and the 
communication terminal 30 of the server terminal need not be 
provided with any response time measurement section, the moving 
image communication evaluation system can cover various 
network types; if network change frequently occurs, the 
response time measurement section 50 need noe be improved or 
again evaluated each time and it is made possible to measure 
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and evaluate the response time that the user feels in response 
to the variety of networks and the network change. 

In the embodiment, each moving image request accepted 
by the moving image request section 11 is transmitted as a 
moving image request packet from the transmission section 22 
through the network 10 to the communication terminal 30, but 
the scope of the invention is not limited to the form. For 
example, the communication terminal 20 may further include a 
moving image request processing section, etc., and it may be 
made possible to process a moving image "request and change the 
moving image display state in the communication terminal 20 
depending on the type of moving image request; the composition 
and arrangement of parts may be resorted to without departing 
from the spirit and scope of the invention. 

According to the present invention, since the moving 
image response time measurement unit is installed in the client 
communication terminal, it is made possible to easily measure 
and evaluate the response time in the moving image 
communication in response to the variety of networks and the 
network change. Since the time between the moving image 
request and moving image display state change can be measured 
as the response time, the response time almost equal to the 
response time that the user feels can be measured and it is 
made possible to more accurately evaluate the satisfaction 
degree of the user at the response time. 

According to the present invention, although the moving 

- 38 - 



image display state is changed in response to the moving image 
request, if the moving image display stops in a short time 
because of a moving image display anomaly or a malfunction 
occurs and the user does not feel that the moving image display 
state is changed as requested, measurement of the response time 
is continued. If the moving image display state changed in 
response to a moving image request continues for the 
predetermined allowed time or longer from the time at which 
the moving image request is accepted or an anomaly does not 
occur, the time to the moving image display state change time 
is measured as the response time. Thus, even when a moving 
image display anomaly easily occurs in a communication 
environment, etc., wherein a transmission error and packet 
discard often occur, the response time that the user feels can 
be measured in response to the moving image display state change 
caused by an anomaly, and the satisfaction degree of the user 
at the response time can be evaluated. 

According to the present invention, the time between the 
instant at which the moving image request is input to the client 
communication terminal and the instant at which the moving 
image display state is changed can be measured as the response 
time. Thus, the response time that the user feels can be 
measured more accurately and the satisfaction degree of the 
user at the response time can be evaluated more accurately. 



- 39 - 



WHAT TS CT.ATMF.D IS: 

1. A moving image communication evaluation system 
comprising : 

a moving image response time measurement unit installed 
in a client: communication terminal for transmitting a moving 
image request to a moving image server communication terminal 
connected to the client communication terminal via a network 
and receiving and displaying a moving image transmitted from 
the moving image server communication terminal in response to 
the moving image request, said moving image response time 
measurement unit for measuring response time between the moving 
image request and moving image display state change; and 

a moving image response time evaluation unit for 
receiving the response time transmitted from said moving image 
response time measurement unit through the network and 
evaluating the response time in the moving image communication 
between the moving image server communication terminal and the 
client communication terminal, characterized in that 

said moving image response time measurement unit 
comprises : 

start point time measurement means for measuring time 
at which the client communication terminal accepts the moving 
image request as start point time; 

end point time measurement means for measuring time at 
which a moving image display state is changed in accordance 
with the moving image request as end point time; and 
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response time calculation means for calculating the time 
between the start point time and the end point time as the 
response time, 

wherein said moving image response time evaluation unit 
receives the response time transmitted from said moving image 
response time measurement unit and evaluates a satisfaction 
degree of a user at the response time. 

2. The moving image communication evaluation system 
as claimed in claim 1 wherein said moving image response time 
measurement unit further includes: 

moving image display anomaly detection means for 
detecting an anomaly of moving image display; and 

duration measurement means for measuring the time during 
which the moving image display continues normally, 

wherein if an anomaly is detected by the moving image 
display anomaly detection means and the duration measured by 
the duration measurement means is less than a predetermined 
allowed time, the end point time measurement means determines 
the measured end point time invalid 

if an anomaly is not detected by the moving image display 
anomaly detection means and the duration measured by the 
duration measurement means is equal to or greater than the 
predetermined allowed time, the end point time measurement 
means determines the measured end point time valid and measures 
the end point time, 
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wherein, if an anomaly is detected by the moving image 
display anomaly detection means and the duration measured by 
the duration measurement means is less than the predetermined 
allowed time, the start point time measurement means determines 
that the start point time measured just after it is invalid, 

if an anomaly is not detected by the moving image display 
anomaly detection means and the duration measured by the 
duration measurement means is equal to or greater than the 
predetermined allowed time, the start point time measurement 
means determines that the start point time measured just after 
it is valid, and measures the start end time. 

3. The moving image communication evaluation system 
as claimed in claim 1 further including: 

storage means for previously storing a time interval 
between the instant at which the moving image request is input 
to the client communication terminal and the instant at which 
the moving image request is accepted in the client 
communication terminal; and 

start point time correction means for subtracting the 
time interval stored in the storage means from the start point 
time measured by the start point time measurement means, 
thereby correcting the start point time, 

wherein the response time calculation means calculates 
the response time based on the start point time corrected by 
the start point time correction means. 
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4 . A moving image communication evaluation method for 
measuring response time between a moving image request and 
moving image display state change in a client communication 
terminal for transmitting the moving image request to a moving 
image server communication terminal connected to the client 
communication terminal via a network and receiving and 
displaying a moving image transmitted from the moving image 
server communication terminal in response to the moving image 
request, then receiving the response time through the network 
and evaluating the response time in the moving image 
communication between the moving image server communication 
terminal and the client communication terminal, said moving 
image communication evaluation method comprising: 

measuring time at which the client communication 
terminal accepts the moving image request as start point time; 

measuring time at which a moving image display state is 
changed in accordance with the moving image request as end point 
time ; 

calculating the time between the start point time and 
the end point time as the response time, thereby measuring the 
response time; 

receiving the response time; and 

evaluating a satisfaction degree of a user at the 
response time. 
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5. The moving image communication evaluation method 
as claimed in claim 4 further comprising: 

detecting an anomaly of moving image display; and 

measuring the time during which the moving image display 
continues normally, 

wherein, if an anomaly is detected by the moving image 
display anomaly detection step and the duration measured by 
the duration measurement step is less than a predetermined 
allowed time, the end point time measurement step determines 
the measured end point time invalid and 

if an anomaly is not detected by the moving image display 
anomaly detection step and the duration measured by the 
duration measurement step is equal to or greater than the 
predetermined allowed time, the end point time measurement step 
determines the measured end point time valid and measures the 
end point time, 

if an anomaly is detected by the moving image display 
anomaly detection step and the duration measured by the 
duration measurement step is less than the predetermined 
allowed time, the start point time measurement step determines 
that the start point time measured just after it is invalid 

if an anomaly is not detected by the moving image display 
anomaly detection step and the duration measured by the 
duration measurement step is equal to or greater than the 
predetermined allowed time, the start point time measurement 
step determines that the start point rime measured just after 
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it is valid, and measures the start end time. 



6. The moving image communication evaluation method 
as claimed in claim 4 further comprising: 

previously storing a time interval between the instant 
at which the moving image request is input to the client 
communication terminal and the instant at which the moving 
image request is accepted in the client communication terminal; 

subtracting the time interval stored in the storage step 
from the start point time measured by* the start point time 
measurement step; 

correcting the start point time, 

wherein the response time calculation step calculates 
the response time based on the start point time corrected by 
the start point time correction step. 



ABSTRACT OF THE DISCLOSURE 
A start point time measurement section 53 measures the 
time at which a moving image request is input as start point 
time and a start point time determination section 59 determines 
whether the start point time is valid or invalid, and outputs 
only the valid start point time to a response time calculation 
section 52; an end point time measurement section 54 measures 
the time at which moving image display is started and an end 
point time determination section 58 determines whether the end 
point time measured by the end point time measurement section 
54 is valid or invalid, and outputs only the valid end point 
time to the response time calculation section 52; and the 
response time calculation section 52 calculates the difference 
between the start point time and the end point time as the 
response time and an evaluation system 40 evaluates the 
satisfaction degree of the user at the response time and the 
like for monitoring and managing the response time in moving 
image service. 
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or PCT International application having a filing date before 
that of the application on which priority is claimed. 

Priority not claimed 

26/03/1999 O 

(Day/Month/Year Filed) 
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I hereby claim the benefits under Title 35, United States 
Code, Section 119(e) of any United States provisional 
application(s) listed below. 
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I hereby claim the benefit under Title 35, United States 
Code, Section 120 of any United States application(s), or 
365(c) of any PCT International application designating 
the United States, listed below and, isofaT as the subject 
matter of each of the claims of this application is not 
disclosed in the prior United States or PCT International 
application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, Section 1.56 which became available 
between the filing date of the prior application and the 
national or PCT International filing date of application. 



(Status: Patented, Pending, Abandoned) 



(Status: Patented, Pending, Abandoned) 



:oi:ao'<^j f tt^-c-A5 tm cx--*?>z b. * 
■h ! ; 5i s : z c- * ft tz m i% co n m t x xf -r ft cm & <n \ T % <. ± 
m&=im i smm 1 o o 1 g::^'?. ?-i±ztz'.tttis. 

b L<.-^cor/JUJ: : ) ^FiSftS^ b. -rL^rWii 
nf^^ft'-^lf^fr^s^^ft-o- h r !!?.=£ L. i oT 



I hereby declare that all statements made herein oi my 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are^ 
punishable by fine or imprisonment, or both, under Sectio 
1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity or the 
application or any patent issued thereon. 



Fisk & Richardson p.c. 
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Declaration and Power of Attorney for Patent Application 



Sfi£ : U.\±T%ttQy\^t LT, Z>— POWER OF ATTORNEY: as named inventor, I hereby appoint 

^tS# Z-R&Pfffimmi-K LXitft-t SftlAt LT, the following attorney(s) and/or agent(s) to prosecute this 
T!£<0#£3i£v»/.: Li~t a (ftmAcORZR <7i^## application and transact all business in the Patent and 
i^iinz t ) Trademark Office connected therewith (list name and 

registration number) 

John B. Pegram, Reg. 25, 1 98 Frederick M. Rabin, No. 24.4S8 William J. Hone, Reg. 26,739 
Gary A. Walpert, Reg. 26,098 Richard P. Ferrara, Reg. 30,362 Samuel Borodach, Reg. 3S,3S8 
Stephan J. Filipek, Reg. 33,384 Andrew N. Parfomak, Reg. 32,43 1 

iff^iMff yt '. Send correspondence to: 

The person indicated in the cover letter accompanying the application or to: FISH & RICHARDSON P.C.. 
Suite 2800, 45 Rockefeller Plaza, New York, NY 10111. 

mzWsWJ&Vt : <&M%. VmtB^) Direct Telephone Calls to: (name and telephone number) 

The person indicated in the cover letter accompanying the application or to 212-765-5070, referencing the 
Attorney's Docket No. or application Serial No. 







Fult name of sole first inventor 
Yoshizou HONDA 
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Inventor's signature „ ■ Oste Fe ;b ruar y 
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Residence ^ 0 

Tokyo, Japan 


mm 




Citizenship 
Japan 






Post Office Address 

c/o ANDO ELECTRIC CO., LTD., 
19-7, Kamata 4-chome, Ota-ku, 
Tokyo, Japan 






Full name of second joint inventor, if any 
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Second inventor's signature D = te 






Residence 


mm 




Citizenship 






Post Office Address 



(®EUSt<75*l5]g=^#!:oi,»T i [5]?St-l£©L, (Supply similar information and signature for third and 

-f Z> Z i • subsequent joint inventors.) 



Fish & Richardson p.c. 

Page 3 or" 3 



